Local T cell responses induce widespread MHC expression. Evidence that IFN-gamma induces its own expression in remote sites.
Local inflammation induces increased expression of MHC and other genes in the affected tissue because of the paracrine effects of cytokines such as IFN-gamma. We previously reported that one such process--local allograft rejection--was accompanied by increased expression of MHC in a remote tissue, namely kidney. To explore how local inflammation affects gene expression in remote tissues, we studied MHC, beta 2-microglobulin, and IFN-gamma expression in mice undergoing either of two T cell-dependent localized inflammatory processes: rejection of an ascites tumor allograft, and skin sensitization by oxazalone. As assessed by binding of radiolabeled mAb and by immunohistology, each stimulus increased MHC expression in many remote tissues, including liver, heart, pancreas, and kidney. This was associated with increases in steady state mRNA for class I, class II, and beta 2-microglobulin. MHC induction was inhibited by the in vivo administration of cyclosporine or anti-IFN-gamma mAb and did not occur in nude mice, confirming the key role of IFN-gamma released from T cells. When we examined tissues of mice with these localized inflammatory lesions for IFN-gamma mRNA levels by polymerase chain reaction, we found that IFN-gamma steady state mRNA levels were increased in the spleen and, more surprisingly, in the kidney, and in uninvolved skin. Moreover, anti-IFN-gamma inhibited the induction of IFN-gamma mRNA in the kidney, suggesting that IFN-gamma expression was induced by IFN-gamma in an autoregulatory fashion. Thus the systemic MHC induction accompanying local T cell-mediated inflammation reflects the release of IFN-gamma from the site of inflammation, but may be amplified by the ability of IFN-gamma to induce its own expression in remote tissues. This self-amplification of IFN-gamma may contribute to the ability of local inflammation to induce extensive systemic effects.